Introduction
A great amount of economic literature is dedicated to understanding the determinants of demand for education. Lot of these determinants have been extensively studied in the empirical literature: returns to education, social background, education supply, etc. By contrast, only few papers focus on the links between the business cycle and the decision to leave school.
Bad economic conditions may have two opposite eects on school participation.
On the one hand, they entail reduced job opportunities for school leavers. This reduces the opportunity cost of schooling and may induce higher school participation. Thus, school attendance may be countercyclical: enrollment could rise with unemployment. But, on the other hand, adverse economic conditions generate unemployment. If some families, aected by unemployment, become nancially constrained and cannot borrow to invest in education, this would tend to lower the school enrollment rate. This would also be the case if some students nance their studies by working and cannot nd appropriate jobs anymore because of bad labor market conditions. When considering both potential eects, it is dicult to predict the direction and the intensity of the impact of unemployment on school enrollment.
In this paper, we empirically investigate this question, using French data over the period . We focus on annual retention rate which is dened as the proportion of a cohort enrolled in school in the previous year that is still enrolled in the current year. The eect of unemployment on the probability of leaving school is statistically signicant, but relatively weak. According to our main specication, young students aged 18 have a probability of 9.6% of leaving school when the youth unemployment rises from 18% to 25%, and a probability of 11.3% when unemployment drops from 18% to 15%.
1 The dierence between both probabilities is statistically signicant but weak. The eect seems to be larger for young people aged between 16 and 20 years. We also nd a larger eect for young people from lower social background at a given age. In comparison, the probability of leaving school at 18 year old decreased by about 10 percentage points between the mid-1980s and the mid-1990s in response to an educational policy. Finally, we do not nd any dierence between men and women.
Our results contribute to the scarce literature about business cycle eects on school-leaving decisions. As far as the eect of business cycle on demand for education could be country-specic, dependent on the schooling system, collecting results for dierent countries is important. In particular, France presents several 1 During our period of analysis, French youth unemployment ranged from 14% to 24%. 3 peculiarities. For example, tuitions in France are very low compared to tuitions in the U.S.. French students are also less often employed during their studies than in the U.S.. Moreover, before the post-secondary education's reforms in the 2000s, almost every student completing one more year of post-secondary education could earn a new degree ("DEUG" for two years of post-secondary education, "licence" for 3 years, "maitrise" for four years and "DEA" or "DESS" for ve years). Remaining longer at school therefore entailed not only a higher level of schooling but also a higher degree. Yet, our results are in line with most of the papers on other countries. They suggest that most students have an education target level or that only few of them are able to anticipate or postpone their entry to mitigate the eects of the business cycle.
These results are of primary interest for empirical work aiming at measuring the so-called scarring eect: i.e., how much income will one lose when she leaves school during an economic crisis? We show that, although school leaving year endogeneity cannot be completely discarded, the bias should remain very small. This paper is organized as follows. Section 2 summarizes the main results of the (scarce) literature on our subject. Sections 3 and 4 describe our dataset and the econometric model, while sections 5 and 6 present our results and proceed to some robustness checks. Section 7 concludes.
Literature
The retention phenomenon has been little studied in the literature. Most of the papers we are aware of focus on the U.S. and nd a non signicant or small positive relationship between unemployment and school enrollment rates. For instance, Betts and McFarland (1995) , using US data on community college between the late 1960s and the mid-1980s, nd that a 1 percentage point increase in the unemployment rate of recent high school graduates (respectively of adults) is associated with a rise in full-time school attendance of about 0.5% (resp. 4% 2001, and Genda, Kondo, and Ohta (2010) using Japanese data, also nd a slightly countercyclical pattern.
Few authors nd a negative eect of unemployment on enrollment and underline the role of credit constraints in the demand for education. Using CPS between 1947 and 1974 , Edwards (1976 nds that the retention and enrollment rates of teenage girls (16-17-year-olds) vary procyclically, whereas there is no signicant relationship for teenage boys. Her explanation focuses on the fact that, after a crisis, the opportunity cost of schooling falls less for girls than for boys because girls' productivity derives for a higher part from home activities. However, these results are at odds with the more recent ones of Card and Lemieux (2001) , probably because the opportunity cost of education for young women and the labor market were very dierent in the fties and in the eighties. More recently, Christian (2007) using the October school enrollment supplements to the CPS over 1968-2000 nds a slightly positive but insignicant eect of the unemployment rate on enrollment at 18-19 years old and a pro-cyclical eect of business cycle on school participation rate among people in households expected to have lower income.
To sum up, there is a large body of literature consistent with a slightly positive eect of unemployment on school enrollment. One interpretation of this small eect is that the decrease in the opportunity cost of schooling exceeds the potential negative eect on parents' or students' income stemming from credit constraints.
Another interpretation, as mentioned before, would be that most students have an education target level and are therefore not inuenced by current economic
conditions.
Yet, most of the papers focus on the U.S. and the results could depend on the features of educational systems. The French educational system departs from the one of the U.S. on many respects, with a potentially greater eect of the business cycle on schooling decisions. For example, in France students are less often working in a paid job during their studies or more often repeat a grade than in the U.S..
There are also few restrictions in France to high-school and college enrollment.
Moreover, before the post-secondary education's reforms in the 2000s, almost each supplementary year of post-secondary education ended by a degree. Remaining longer at school entailed therefore not only a higher level of schooling but also a higher degree. Education costs are also lower in France than in the U.S., which could reduce the cyclicality of schooling decisions. 
Business cycle indicator
We choose as indicator of economic conditions the unemployment rate of young people on the labor-market (15-24 years old) in the third quarter of the correspond-2 It is indicated to the interviewers that any interruption (resp. for more than one year) in the training is considered as the end of initial training in the 2003-2010 questionnaires (resp. 1982-2002) .
3 For robustness checks we also run estimations over the restricted periods 1990 -2009 and 1995 -2009 4 Note that we retain information from 16 to age − 1 because some of them can leave school after the date of the interview. 5 We restrict the analysis to ages 16 to 24 because the number of students older than 24 is low compared to the sample rate. 6 We retain as denition of age the age reached in the year. and the probability (in %) of staying at least one more year at school for students between 16 and 24, adjusted for trends in educational attainment (see Appendix B for the same gures without any adjustment).
7 It also displays the same gures for each age-group between 16 and 24. The correlation is positive and higher for 16 to 20 years old than for older age-groups. More precisely, we regress the proportion of students staying at school on splines to control for the increase in educational attainment and graph the residuals, see section 4.2. This rise in educational attainment can be related to a political impulse in the educational system aimed at reducing unemployment among youngsters which had been persistently higher than 20% since 1983. Students positively reacted and remained longer at school. This structural trend could entail spurious correlations and bias our estimations if we do not control for it. For example, the increase in post-secondary educational attainment took place during an economic downturn 1993-1997 which could entail a spurious negative correlation between current unemployment and leaving school in our estimation. Conversely, from 1989 to 1992 unemployment rates were low, around 15% and high-school educational attainment increased, potentially leading to a spurious positive correlation. Moreover, the share of students repeating a grade sharply decreased since the end of the 1990s, entailing a downward trend in the attainment rate during the 2000s.
It is therefore necessary to control for these trends in educational attainment to disentangle business cycle eects and structural trends eects.
We therefore retain 1983-2009 for our main analysis to have enough time periods to make robust inference controlling for the increase in school attainment. More precisely, we include a piecewise linear function of time with one trend break in each regression. The timing of the breaks were determined in order to maximize the BIC of the regressions. We nally perform robustness checks on shorter periods of time (respectively 1990-2009 and 1995-2009) , to make sure that our results are robust to changes in the observation windows.
The econometric model
For all ages -pooled regression
We run a logistic regression of past and current unemployment rates (resp. U R t and U R t−1 ) on the instantaneous probability of leaving school L i,t . We rstly run a pooled regression, assuming homogenous eects at all ages of the unemployment rates on the instantaneous probability of leaving school. This yields the following model:
More precisely, L i,t is a dummy variable equal to 1 if the student chooses to leave school year t, and to 0 if she chooses to stay at school. We control the regression by piecewise linear function of time with a break at yearT (yearT is reported in Table 1 ) and age dummies.
8 We choose F as logistic function. This model is clearly "coarse" and we will mainly focus on models age per age hereafter, in order to allow for heterogeneity of unemployment eects according to age. Yet, the pooled regression is useful to illustrate the main features of the model and some robustness checks, since only the intensity of the eects but not the sign vary with age (see Table 1 ).
We are mainly interested in β 0 , the eect of the current unemployment rate on school leaving decision. We add the past unemployment rate as a regressor in our preferred specication because it explains the school leaving decision and is correlated with the current unemployment rate, so that, if omitted, the estimated coecient of the current unemployment rate would be potentially biased downward. To understand this, imagine that unemployment was very high last year.
If unemployment has an eect, more students than usual will choose to stay at school. But, for most of them, they won't stay as long in the schooling system as would have done usual students who would have stayed at school whatever the unemployment rate: they have a higher probability to leave school one or two years after having decided to stay (one or two more years) at school. For these two 8 The set of age dummies would be equivalent to the baseline hazard function in a proportional hazard model. reasons (past unemployment positively correlated with current unemployment and direct eect of past unemployment on the probability of leaving school), omitting past unemployment could lead us to underestimate the eect of current economic condition on the choice to stay (or to leave) school.
9 This point is very important, because unemployment shows a high degree of persistence. If students postpone their entry into labor market during economic downturns then we should nd that β 0 is negative and β 1 positive.
10
For each age
We also run separated regressions age per age to allow for heterogenous eects of unemployment according to age.
L a i,t is a dummy variable equal to 1 if the student chooses to leave school at age a the year t, and to 0 if she chooses to stay at school. We perform a logistic regression of L a i on our variables of interest, current and past unemployment rates at the year of aging a. Breaks in trends are age-dependent (yearsT a are reported in Table 1 ).
Individual data, weights and cluster
We rely on individual data for our estimations rather than on aggregrated ones, even if the main source of identication is the variation of the unemployment rate across years. The probability of leaving school is very low for young pupils or students aged 16 or 17 (see Table 1 ), particularly after the strong increase in educational attainment between the mid-1980s and the mid-1990s. Using a logistic linking function between the unemployment rate and the probability to leave school seems therefore more accurate than assuming a linear relationship. This logistic regression is close to a least squares regression on aggregated data (see Appendix C). Moreover, we use retrospective information so year-cells corresponding to older 9 We explore the alternative assumption that students can delay for two years, running estimations with two lags of unemployment. We also use the forward of unemployment as robustness checks assuming that students can advance their labor market entry for one year, see Table 3 . 10 More exactly, if students can only postpone one year, then β 1 is positive, if they postpone either one or two years, then β 1 would be a "mix" of the eects of U R i,t−1 and U R i,t−2 . Note also that this model is equivalent to the following one:
Combining the coecients of our model, one can therefore interpret the model in terms of level and variation of the unemployment rate. 11 years of analysis are over-represented in our sample. We weight data in order to give the same aggregated weight for each year-age cell i.e. for each unemploymentage cell.
We cluster standard errors at the year level to allow for intra-years correlations.
Results
We present the odds ratio both for the pooled and for the age per age models, see Table 1 .
An odds ratio of 1 indicates that the probability of leaving school does not depend on unemployment. For the pooled regression model (all age-groups) as well as for age per age models, odds ratio of the current unemployment variable are lower than one. The odds ratio are signicantly dierent from 1 at the 1% level for the pooled regression and 17-20 and 22 years old samples. They are signicantly dierent from 1 at the 5% level for 16 and 23 years old samples. It seems therefore that, for each age-groups except for the 21 and 24 years old, when current unemployment increases, the probability of leaving school decreases. Interestingly, students who react the most to business cycle, i.e. younger students, are the more able to remain one more year at school, because there is no restriction for high-school or college enrollment in France.
We also compare the predicted probabilities of leaving school after a dramatic drop of the unemployment rate to 15% and a dramatic rise of the unemployment rate to 25%, in order to illustrate the size of the eect. More precisely, in both cases the past unemployment is set at 18% and the reference year at 2000. We therefore compare the eect of a decrease in unemployment from 18% to 15% and of a rise in unemployment from 18% to 25%. Results are almost identical whatever the baseline level of the unemployment rate.
For instance, 18 years old students have an estimated probability of 9.6% of leaving school when the young entrants unemployment rises to a very high level (25%), and a probability of 11.3% when unemployment drops to a very low level (15%) and the dierence is statistically signicant at a 1% level. However the eect is relatively weak whatever the age: the dierence in probability between the two "extreme" levels of unemployment rate ranges from 1 to 3 percentage points across ages. In comparison, the structural increase in educational attainment between the mid-1980s and the mid-1990s decreased the probability to leave school at 18 years old by about 10 percentage points (see Figure 4 in appendix G). Note: standard errors clustered at year-age level are in parenthesis.
Our regression yields another interesting result. The odds ratio of the lag of unemployment are always greater than one (except for 24 years old, non signicant) and they are signicant at a 5% level for pooled regression and for 19 and 23 years 13 old and at a 1% level for 20 and 22 years old. An increase in past unemployment rate therefore increases the probability of leaving school the year after, which is a result consistent with the existence of a selection eect: people having delayed their exit in the past are more likely to leave school in the current year.
Men and Women
We run separated regressions on men and women to test if there are dierences in eects between sex. We nd no dierences, see Appendix E. This suggests that opportunity costs for men and women are decreasing in the same way for both sex during economic downturns.
Social background
We estimate our main model on two subsamples depending on father occupation:
low social background vs high social background.
11 We nd that students with a low social background react more to changes in unemployment rates, see Appendix F. In introduction, we presented the two potential eects of an increase in unemployment on school leaving decision: (1) decreasing opportunity costs of education entailing a lower school-leaving rate, (2) higher credit constraints entailing a higher school-leaving rate. Our results suggest that the rst eect is stronger than the second one for both groups. Moreover, it seems that students with lower social background are more impacted by adverse economic conditions during economic downturns, entailing a higher decrease in opportunity costs of education. These results could be driven for a part by dierent scholar level and specialization depending on father occupation and correlated with a higher or lower probability to react to changes in unemployment rate. This is also in line with higher eects of business cycle on youngest students, as the unemployment rate of young entrants is stronger for the less educated ones.
Robustness checks
In this section, we show that our results are robust across four dimensions: (i) dierent period of analysis; (ii) the introduction of 0, 1 or 2 lags of unemployment and 0 or 1 forwards of unemployment as covariates; (iii) other unemployment rates as regressors; (iv) dierent weights and cluster schemes. We only show the results from the pooled regression (16-24 years old). Results for each age groups are qualitatively similar and available upon request from the authors.
11 To be very accurate, to the attention of French readers, low social background corresponds to "ouvriers" (CS=6) and "employes" (CS=5), whereas high social background corresponds to "professions intermediaires (CS=4) and "cadres" (CS=3). 14 6.1 Dierent periods of time We estimate our model on dierent periods of time, 1983-2009, 1990-2009 and 1995-2009, to show that our results are robust to the way we control for the rise in educational attainment that takes place between 1983 and 1995. Whatever the time period considered, results are qualitatively and quantitatively in line with our main specication: current unemployment has a negative eect on leaving school and past unemployment has a positive eect (Table 2, Odd-ratio 1983 Odd-ratio -2009 Odd-ratio 1983 Odd-ratio -2009 Odd-ratio 1983 Odd-ratio -2009 Odd-ratio 1990 Odd-ratio -2009 Odd-ratio 1995 Odd-ratio -2009 6.2 Adding lags and forwards of unemployment rate Table 3 reports the estimates on the pooled sample for dierent specications, with more or less lags and forwards of unemployment rate. Adding past unemployment increases the negative eect of current unemployment, conrming the potential downward bias if past unemployment is not included (see column (3) and (4)).
When we include the secong lag of unemployment (see column (5)), the eect of the rst lag is reduced and no more signicant and the eect of the second lag is signicant at a 5% level. This suggests that some students postpone their entry 15 by two years.
If students anticipate that economic conditions will remain bad in the future, they could stay at school (see column (1) and (2)). Estimated coecients are in line with this anticipation eect (lesser than 1 and signicant at a 5% level). Odd-ratio 1983 Odd-ratio -2009 Odd-ratio 1983 Odd-ratio -2009 Odd-ratio 1983 Odd-ratio -2009 Odd-ratio 1983 Odd-ratio -2009 Odd-ratio 1983 Odd-ratio -2009 Forward 
Other unemployment rates
We estimate the same model with dierent regressors (Table 4) . Our principal regressor has the advantadge to be close to the labor market conditions of the young entrants but could be endogeneous. In fact, the decision to stay or not at school may inuence the 15-24 years unemployment rate. We use the 25-49 years unemployment rate to be sure to have an exogenous regressor with the disadvantage that it is more distant from the labor market entry conditions of young people. We also use the unemployment rate of young entrants 12 (1-4 experienced year) to be closer to the labor market entry conditions. The three dierent unem- 7
Conclusion
We nd that the school-leaving age in France is endogenous to the business cycle, but the negative eect of unemployment on school leaving decision is quite small.
Our results are consistent with the literature on other countries. Finding similar results for countries with very dierent educational system would favor the idea that most students have an education target level.
Our results suggest that many students do not have incentive to stay at school even if unemployment rate is very high. They know their scholar abilities and can anticipate if they will have success the coming year. If they cannot obtain a higher degree or use an additional education year to improve their productivity and their future wage, they will not benet from staying one more year at school.
The opportunity cost of one more education year is too high for them and they will prefer to enter into the labor market even if they are unemployed (because of professionalisation training process or help for job search).
Finally, since students react quite little to changes in economic conditions, comparing cohorts of young people entering into the labor market in dierent economic conditions without controlling for selection is thus not likely to induce bias in estimations comparing labor market entry cohorts (see Appendix G for more details). We have studied so far the eect of the economic situation (unemployment rate) on the probability of leaving school. We have shown that the probability of leaving school is slightly contra-cyclical. Now we investigate how this cyclical pattern aects the labor market outcomes of a school leaving-year cohort (people who leave school during the same year). This is a main issue for empirical identication strategies relying on labor market comparisons.
Can we compare directly two cohorts of school-leavers who faced dierent economic conditions at their entry into the labor market? This is of primary interest for empirical work aiming at measuring the so-called scarring eect: i.e., how much income will one lose when she completes a degree during an economic crisis? If the school-leaving age and year are endogenous to business cycle, we cannot directly compare cohorts (and thus employment prospects). If not treated, this endogeneity could lead to an underestimation of the scarring eect but we nd that this bias is very low in the French case.
To do so, we use the results of our main model (see Table 2 ).
We proceed in two steps (see Figure 3 ):
1. In a rst step, we use our estimates to study how the school-leaving age distribution moves with the business cycle, from 1983 to 2009.
2. In a second step, we simulate changes in mean wage entailed by these changes in the school-leaving age distribution (under the assumption that mean wage for a given school leaving age does not vary). This method is clearly crude and wages of students anticipating or postponing their school-leaving are likely to be dierent from wages of other students. Yet, this method gives some hints about the magnitude of the eect. We nd that the dierence in the wages paths is very weak (not more than 15 euros of monthly wage from one year to the following).
Unemployment therefore aects school-leaving age distribution, which mechanically entails a change in new entrants mean wage path. Yet, as suggested in this appendix, unemployment eects on school leaving-age distribution are quite small.
G.1 Method
Probability of leaving school at each age and year Recall that our main model has the following form (F (.) being the logistic cdf ):
Let's dene p t a as the probability of leaving school at age a during the year t, netted out from the eect of the structural evolution of the school leaving age. To do so, we predictp t a using unemployment rates of year t and t − 1 but we x the year at 2000 for the trend evolutions. The evolution ofp t a over time is thus only driven by the evolution of the unemployment rate. Formally : Number of students by age: baseline We use as baseline for the repartition of students across ages the repartition derived from our main model in 2000, see table 11. We normalize the number of students at age 16 to 100. We note N a the normalized number of students at age a. We deduce from this regression the mean wage -Ŵ a -for each school leavingage a:Ŵ a = exp(α +β.a).exp(σ 2 /2) (after 1 or 5 years) withσ the estimated standard-error of it .
We then compute the mean wage for the school leavers of year t:Ŵ t = 24 a=16π t a .Ŵ a .
G.2 Results
We nd that changes in the unemployment rate imply very weak variations in the school-leaving age distribution during the period 1983-2009. Figure 4 displays the annual evolution of the share of school-leavers of each age (year 2000). According to our results, the predicted percentage of school leavers aged between 16 and 24 reacts very slightly to the business cycle. For comparison, we represent also the evolution of the percentage of school leavers taking into account the structural trend.
The reasons explaining why this variations are so weak are threefold. First, the estimated eects of unemployment rate on school leaving age are signicant but weak. For each age, the current unemployment rate has a weak eect on the predicted probability of leaving school. The eect on the school leaving age distribution is consequently weak. Second, a high unemployment level causes students 13 We use the 1990-2009 period because we do not have wages in our dataset before 1990.
31 to stay at school at every age (although with an heterogeneous intensity), so that the business cycle aects more the number of school leavers than the distribution or mean of the school leaving-age. Third, the current and past unemployment rates play in opposite directions on the probability of leaving school. The viscosity of business cycle therefore causes only a small change in the school leaving age. Figure 5 ). We nd that the dierences in the wages paths are very weak (not more than 15 euros in monthly wage between 2 years, i.e. about 1% of mean wage).
